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CHAPTER 1 
BIBLIOMETRICS 
INTRODUCTION 
With the advent of computers and their utilization in information 
management, a need was felt in USA for some term other than documentation in 
mechanization of the aforesaid activities. As a result, the term 'information' came 
into existence then towards the sixties, and spread over to Great Britain. (^  
The term 'information' has been defined by Eliahu Hoffman as - "Information 
is an aggregate (collection or accumulation) of statements, or facts or figures which 
are conceptually (by way of reasoning, logic, ideas, or any other mental mode of 
operation interrelated." Towards the end of the 1950s a term was coined and used. 
The term was "Information science" needless to say the term was coined first in the 
USA as it was necessary there. It was first used in 1959. The most significant use 
of the term is to be seen in the changing of the name of the ADI to American 
Society for Information Science (ASIS) in 1968. The title of its Journal American 
Documentation was changed to Journal of the American Society for Information 
Science (JASIS) in 1970. 
According to Pauline Atherton, "Information Science is recognised as a 
complex multidisciplinary subject ranging from computer and telecommunications 
through cybernetics to psychology, logic and techniques of classification and 
indexing, and as such the information work and information science may be defined 
briefly as professional disciplines concerned with the accumulation, storage and 
transfer of recorded knowledge." 
1. BIBLIOMETRICS 
Bibiometrics is a relatively new subject or branch of Information Science. It 
lies between the border areas of the social sciences and the physical sciences. The 
term 'Bibliometrics' is made up of two Latin or Greek terms-'Biblion' and 'Metnkos'. 
The meaning of biblion is books and the meaning of the metrikos is measurement. 
Thus the bibliometrics is a quantitative study of various aspects of literature on a 
topic. It is used to identify the pattern of publication, authorship, citations and / or 
secondary journal coverage with the objective of getting an insight into the 
dynamics of the growth of knowledge in the areas under consideration. In other 
words, the bibliometrics is an analytical method, which is used to identify the nature 
and behaviour of existed information and knowledge. 
The bibliometrics depends upon the techniques. Its techniques have 
extensive applications equally in sociological studies of science, information 
management, librarianship, history of science including science policy, study of 
science and scientists and also different branches of social sciences and social 
scientists. The techniques of bibliometrics are simple to complex in nature and are 
always not free from controversy. 
The basic units of biibliometrics are all facets of written communications, 
such as, pnmary and secondary periodicals, articles and abstracts published in 
them, bibliographies of articles, books, monographs and other media of 
communication. Day-by-day, it is attaining sophistication and complexity having 
national, international and interdisciplinary character. It has established itself as a 
viable and distinctive research technique for studying science of science based on 
bibliographical and citation data. 
2. GENESIS OF BIBLIOMETRICS 
The first bibliometric study was conducted by Cole and Eale$ in 1917. Their 
study on "The History of Comparative Anatomy Part - 1: A Statistical Analysis" is 
considered to be the first bibliometric study, the expression 'Statistical Analysis' has 
been used in the literature. In 1923, the another term Statistical bibliography was 
used by Wyndham E. Hulme in his study. After Hulme, the same term was used by 
Gross and Gross in 1927, by Henkle in 1938, by Gosnell in 1943/1944, by Fusseler 
in 1948/49, by Raising in 1962 and by Barker in 1966 in their works. 
In1968, the term 'Statistical bibliography' was also used by Pritchard but he 
did not find the term at all satisfactory, as used by Hulme. Therefore, the British 
librarian, Alan Pritchard introduced a new term 'Bibliometrics' in 1969. Thereafter, a 
lot of studies were made in this field by various library scientists. 
2.1 Other Analogous Terms 
The term bibliometrics has a very recent origin. Bibliometrics is just one of 
the many sciences whose name ends with metrics. Many scientists have used the 
term under different names, but the concepts were more or less supplementary and 
complementary to each other with some broader and narrower extension of human 
ideas. The term bibliometrics is analogous to 'Librametrics', 'Scientometrics', 
'Informetrics' and to some other well established sub-disciplines like 
'Econometrics', 'Psychometrics', 'Sociometrics', 'Biometrics' and etc., where 
mathematical and statistical calculus have been systematically applied to study and 
solve problems in their respective fields 
211 Librametrics 
In most cases the observations relating to library work and services 
ultimately involved 'large numbers' Handling these numbers or observations 
became an important managerial activity For effective handling the laws of 
statistical calculus started being applied Such studies, in course of time, needed a 
name also Dr S R Ranganathan coined the term 'Librametry' in 1948 Under this 
term he suggested using of mathematical and statistical methods for analysing 
library activities and library resources But this term did not take its place in library 
science and was forgotten for many years Later, it was called 'Librametrics' 
2 12 Scientometrics 
In 1969, the term 'Scientometncs' was suggested by two Russians named 
Nalimov and Z Mulchenko in their book "Scientometncs The investigation of 
science as development of information process " According to them Scientometncs 
IS a complex of quantitative methods, which are used to investigate the processes 
of science 
2 13 Informetrics 
The FID'S term 'Informetrics' was suggested by German scientists A 
Blackert and S Zygel in 1982 as a newly formed branch of science, using 
mathematical and technical information on theoretical level and practical information 
activities 
3. DEFINITIONS OF BIBLIOMETRICS 
There are a number of definitions of biblometrics given by different 
researchers such as Hulme, Raising, Fairthorne, Beck, Potter, Sengupta, Pritchard 
and etc. Some of them definitions are given below: 
1. Wyndham E. Hulme (1923) 
According to Hulme, the purpose of it is to "shed light on the process of 
written communication and of the nature and course of development of a discipline 
(in so far as this Is displayed through written communication), by means of counting 
and analysis its various facets of written communication (documents)." 
2. Raising (1962) 
According to Raising, it is "The assembling and interpretation of statistics 
relating to books and periodicals ...to demonstrate historical movements, to 
determine national and universal research, use of books and journals and to 
ascertain in many local situation the general use of books and journals." 
3. Fairthorne 
According to him, it is the "Quantitative treatment of properties of recorded 
discourse and behaviour appertaining to it". 
4. Pritchard (1969) 
He defined 'bibliometrics' as "The application of mathematical methods to 
books and other media of communication". 
5. The Bhtish Standard Glossary of Documentation of Terms 
It explained bibliometrics as the study of "the use of documents and patterns 
of publication in which mathematical and statistical methods have been applied". 
The above definitions suggest, bibliometrics can be applied to any subject 
area and to most of the problems concerned with documents. 
Expressed simply, 'Bibliometrics' is the statistical or quantitative description 
of a literature — 'literature' taken here to mean, simply, a group of related 
documents. Bibliometrics furnishes possible methods by which significant features 
of a literature may be described and its working monitored. 
4. SCOPE AND PURPOSE 
Ronald Stevens has considered bibliometrics as a quantitative science and 
divided its scope into two basic categories. 
(1) Descriptive studies, and 
(2) Behavioural studies. 
4.1 Descriptive studies 
Those describing the characteristics or features of a literature are known as 
descriptive bibliometric studies. Literature descriptions concern themselves with the 
following features or characteristics of documents: 
(i) bodies responsible for the production and transmission of the 
information, 
(ii) form of transmission (e.g. journal, monographs). 
(iii) medium of communication (e.g. article, letter). 
(iv) nature of information conveyed - subject and language 
characteristics. 
(v) timing and frequency with which information is conveyed. 
(vi) amount of information conveyed. 
(vii) geographical origin. 
4.2 Behavioural studies 
Those examining the relationships formed between components of a literature 
is considered as behavioural studies. Sometimes it is referred to as citation studies, 
but not restricted to them. 
All documents rely to a greater or lesser extent on information contained 
within previously published documents. Inside the literature there exists, in fact, a 
web of relationships. By exploring the full bibliographic ramifications of these 
relationships (by matching, for instance, the bibliographic description of the host 
publication with that of the cited publications), the nature and strength of each 
relationship can be determined. 
The purpose of the bibliometrics is: 
(1) to know the processes of documents and of the nature and course of 
development of a discipline. 
(2) to produce ideas - that is, theory - about recorded discourse and its 
various important properties. 
5. BIBLIOMETRIC LAWS 
BIbliometric laws are statistical expressions, which seek to describe the 
working of science by mathematical means. The three fundamental laws which laid 
the formation of bibliomatrics are : 
5.1 Lotka's Inverse square Law 
5.2 Zipf s Law of Word Occurrence 
5.3 Bradford's Law of Scattering 
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These three laws are respectively based on: 
(i) number of authors contributing in a discipline. 
(ii) ranking of word frequency in a particular set of documents. 
(iii) distribution of periodical publications in a defined area of knowledge. 
5.1 Lotka's Inverse Square Law 
In 1926, Alfred J. Lotka statistician in an Insurance Company proposed his 
Inverse Square Law correlating contributors of scientific papers to their number of 
contributions. He claims that a large proportion of the literature is produced by a 
small number of authors and it is distributed so as the number of people producing 
n papers or articles is approximately proportional to 1/n .^ 
Author a - ^ 
Where n is the number of contributions or articles. 
For this, he analysed the decennial index of 'Chemical Abstracts' from 1907-
1916. He collected 6891 names of the authors contributing 1, 2, 3 etc. entries in 
literature. 
On the basis of this data, Lotka deduced a general equation, for the relation 
between the frequency 'y' of persons making 'x' contributions as follows: 
X"y = constant 
If n = 2 then, the result as follows: 
"In the case examined it is found that the number of persons making 2 
contributions is about one-fourth of those making one contribution, the number 
making 'n' contributions is about 1/n^ of those making one and the proportion of all 
contributions is about 60%." 
In other words, for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will contribute 4 
articles and so on. Though, the law was based on the study of chemistry and 
physics literature later it has generated much interest and attracted the attention of 
researchers and it has been applied and tested in many other fields. 
No. of Authors No. of Articles 
100 1 
25 2 
11 3 
6 4 
4 5 
5.2 Zipf's Law of Word Occurrence 
Zipf proposed a law of word occurrence in 1949. Zipfs Law is a statistical 
distribution of word frequency on a hyperbolic curve, which states : "If the words are 
arranged in their decreasing order of frequency, then the rank of any given word of 
the text will be inversely proportional to the frequency of occurrence of the word." 
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The Zipf s Law can be written as : 
1 
ra — 
/ 
or r f = c 
Where r = rank word 
f = frequency 
c = constant 
This Law is for those words which occur many times in a text or document. 
5.3 Bradford's Law of Scattering 
Samuel Clement Bradford, keeper of Science Museum in London, gave a 
Law of Scattering in 1948. This Law is related to scattering of journals. In this law 
the scattering term is used. Scattering of journals means the articles devoted to a 
particular subject are found in other journals (which are related subjects to that 
particular subject). 
Bradford Law is perhaps the best known of all the bibliometric concepts. His 
law describes how the literature on a subject is distributed in journals. He divided 
the articles found on a subject into three equal zones, which increase by a multiple 
of about five. If periodicals are listed in deaeasing productivity, i.e. the journals that 
yield the most relevant articles coming first and the most unproductive last, then the 
journals will be grouped into a number of zones each producing a similar number of 
relevant articles. However, the number of journals in each zone will be increasing 
very rapidly and show a geometric progression. The relationship between the 
zones is to be given by following equation: 
11 
1 : n : n' 
Where n = number of journals. 
Bradford also plotted graphs of the cumulative number of source items R (n) 
versus the logarithm values of the cumulative number of journals (log n). Such a 
graph, is sometimes called as Bradfordjbibliograph. 
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The graph begins as a rising curve, APi, and then continues as a straight 
line. The rising part of the graph represents the nucleus of highly productive 
journals. The points Pi, P2 and P3 on the bibliograph are the boundaries of three 
equiproductive zones in which the same number of articles as the nucleus derived 
from an increasingly larger number of journals. 
^.Z."] Applications of Bradford's Law 
There are many fields in which the Bradford's Law is applying: 
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5.3.1.1 Completeness of bibliography 
By applying this law, the completeness of bibliography can be identify. 
Completeness of bibliography is meant for that the information should be 
comprehensive and current. 
By applying the law, if the graph begins as a rising curve and then continues 
as a straight-line, it shows the completeness of Bibliography. 
5.3.1.2 Serial Control 
The libraries want to acquire the core journals which are most productive. It 
helps to identify the most productive journals for better utilization of limited funds. In 
other words it helps in the acquisition of the periodicals. 
5.3.1.3 Better library services to the users 
Bibliometric studies help users in getting the knowledge about the most 
productive journals, most popular authors or contributors, language in which most 
articles and other documents are published, most productive country which produce 
more articles in a particular filed. 
5.3.1.4 It gives strength to Parito Law 
Parito was a leading Economist from Italy. He gave a law which is known as 
80:20 Law. According to the Law, 80% of the demand is fulfilled by 20% materials. 
This law was proved by Eugene Garfield from International Scientific 
Institute. He proved that the 80% demand of the users is fulfilled by only 20% 
documents which are known as core documents. 
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6. APPLICATIONS OF BIBLIOMETRICS 
Now-a-days bibliometric techniques are being applied to get factual and 
accurate data in the transfer and handling of information. It has extensive 
applications in identifying the research trends in a subject, trends in authorship and 
collaboration in research; core periodicals; obsolescence, and dispersion of 
scientific literature useful in estimating the comprehensiveness of secondary 
periodicals, studying the author productivity; characteristics of subject literatures 
including structure of knowledge, historical and sociological aspects of science. It 
is helpful in formulation of need based collection development policy, weeding and 
stacking policy, science policy studies and many others. Size and growth of 
literature in a particular subject can also be identified. It can be used in small and 
manageable ways, by individuals, to improve some part of a library and information 
service. Herein lies its greatest appeal: the most useful applications start small. 
7 CONCLUSION 
Bibliometric studies have enabled to develop a body of theoretical knowledge 
and group of techniques and have facilitated its application for the further growth of 
knowledge based on bibliographical data. The past work by Lotka, Bradford and 
Zipf have been valuable in helping the librarians to assess the patterns of 
authorship, identifying the core collections and designing better retrieval systems. 
Bibliometric data provide precise and accurate observations particularly in the study 
of science and scientists. The information scientists make use of this technique for 
economical and efficient management of their material and services. The technique 
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seems very promising in the realm of practical knoNA^ edge. In recent years, 
bibliometric techniques present themselves as a key to objective. 
This is intended only to emphasise that there is great possibility of 
bibliometric studies in various aspects of library and information work. 
CHAPTER 2 
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ECONOMIC ENTOMOLOGY : AN INTRODUCTION 
INTRODUCTION 
Life science is divided mainly into two branches - Botany and Zoology . The 
branch which deals with plant is known as Botany and the branch which deals with all 
the life on this Earth except plants is known as Zoology. It covers all the living beings 
like mammals, fishes, birds, reptiles, worms and insects. Because of its very wide 
scope, it has been classified into thirty one groups or phyla, mainly there are ten 
phyla which almost cover all the organisms. These are: 
1. Phylum Protozoa 
2. Phylum Porifera 
3. Phylum Cnideria 
4. Phylum Platyhelminthes 
5. Phylum Nematoda 
6. Phylum Mollusca 
7. Phylum Annelida 
8. Phylum Arthropoda 
9. Phylum Echinodermata 
10. Phylum Chordata 
Entomology is a branch of zoology which deals with various types of insects 
which belong to the great phylum of jointed-legged animals, the Arthropoda. 
Phylum Arthropoda is further divided into three subphyla and nine classes. 
These are : 
1. Subphylum Trilobita 
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2. Subphylum Chelicerata 
This is divided in to three classes 
(i) Class Merostomata 
(ii) Class Arachnida 
(iii) Class Pentapoda 
3. Subphylum Mandibulata 
This is divided into six classes : 
(i) Class Crustacea 
(ii) Class Jnsecta 
(iii) Class Diplopoda 
(iv) Class Chilopoda 
(v) Class Symphyla 
(vi) Class Pauropoda 
The study of insects and their relatives is known as Entomology. Therefore, 
Entomology mainly deals with Class Insecta which covers a big number of insects. 
They have evolved into the largest class of all living things in respect to the number 
of different kinds or species now inhabiting the earth. 
1. ECONOMIC ENTOMOLOGY 
Class Insecta is the widest class in the Animalia kingdom. There are around 
800 thousand species of insects out of 1.1 million known animal-species. Therefore 
Class Insecta is a very large diverse and successful animal-group on the Earth. 
Hence, the study of insects has become a separate branch of Zoology, known as 
Entomology. 
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Insects are closely related to human life. Insects are very successful 
organisms in their number as well as in survival against the vagaries of nature. 
Where as human beings are superlative to insects regarding their brain. Therefore, 
there is a sharp rivaliry for struggle of survival among these two species. So, insects 
effect humans in one way or the other. They are related to diseases such as Plague, 
Malaria etc. Because the insects are so closely related to the humans; a separate 
sub-branch of Entomology regarding insects has been formed which is known as 
ECONOMIC ENTOMOLOGY. In the Economic Entomology, the insects are divided 
into two broad categories -
1. Beneficial insects, and 
2. Harmful insects 
1.1 BENEFICIAL INSECTS 
There are many species of insects which are very useful for us in different 
ways. According to the benefits by them, the beneficial and useful insects are 
divided into vanous groups: 
1.1.1 Producers of useful products 
Some species of insects produce very useful products, such as silk, honey, 
wax, lac, medicines etc. Few important insects of them are mentioned below: 
1.1.1.1 Silkworm moth 
The silkworm moth produces silk. Its zoological name is Bombyx mori. For 
more than 35 centuries countless generations of silk worms are continuously 
breeding, feeding on mulberry leaves, spinning their cocoons and dying, an 
everlasting sacrifice to the demand of human beings for decoration. For the first time 
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in 2697 B.C. Lotzu Empress of Kwang-Ti discovered the fancy origin of beautiful sill< 
in the form of threads. Thus, the technique of cloth preparation from the cultivated 
silk was known to Chinese people for more than 2,000 years ago. 
The manufacturing of silk is called 'Sericulture'. Now-a-days sericulture has 
become one of the most important cottage industries in a number of countries like 
Japan, China, Rep. of Korea, India, Brazil, Russia, Italy and France. The world raw 
silk production is 51,400 tons of which China produces 40.9%, Japan 31.0%, Russia 
6.5%, Rep of Korea 6.6%, Brazil 2.3% and others 4.8%. 
1.1.1.2 Honeybee 
The honeybee produces honey and wax. Man had started the use of animal 
products since time immemorial even at the cost of animal's life. Honey has been 
under use in human civilization since prehistoric period as mentioned in our religious 
literature like Vedas, Purans, Ramayan, Mahabharat and Charak Sanhita. Some 
foreign travelers like Fahiyan and Whenson had also discussed the use of honey as 
medicine. People were very much dependent upon honey for medicines and 
essential nutritive elements of the diet. 
The highly evolved social organization of bees had been established before 
the existence of human race. Honey bees are very hard workers. For one pound of 
honey, a single honey bee travels about double the distance of the circumference of 
the earth's globe. Previously, the method of extraction of honey from the honey 
comb was very much crude but after the invention of artificial hive by Longs (1951), it 
became scientific and commercial. The bee keeping in United States, Canada, 
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Australia and New Zealand has achieved outstanding success. The manufacturing 
of the honey and wax by honeybees is known as 'Apiculture'. 
Products of bee keepings 
The chief products of bee keeping industry are: 
(a) Honey and (b) bees wax 
(a) Honey 
It is truly an insect products of high nutritive value. The food value of honey 
may be estimated by the presence of about 80% sugar in it. Honey is used by 
human beings in different ways of which the most important is as food and medicine. 
(b) Bees wax 
Bees wax is a very useful by product of bee keeping industry. It is yellowish to 
greyish brown in colour and insoluble in water but completely by soluble in ether. It is 
used in the manufacture of cosmetics, for Catholic Churches, face cream, paints 
ointments, insulators, plastic works, polishes, carbon papers and many other 
lubricants. It is also used in the laboratory for microtomy with the common wax for 
block preparation of tissues. 
Honey bees are highly organised social insects reported from all over the 
world. The house of honey bees is termed as hive or comb. Four species of honey 
bees are -
1. Apis dorsata F. (Rock bee) 
2. Apis indica F. (Indian bee) 
3. Apis florea F. (Little bee) 
4. Apis mellifera F. (European bee) 
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1.1.1.3 Lac Insects 
Lac insect produces lac. Lac insects and their products have been known to 
naturalists since very early tiimes. The lac has been referred in ancient Sanskrit 
works viz., Atharva-Veda and was called as 'Luxa'. It is mentioned in Mahabharat 
that 'Luxa Griha' was made up of lac which was prepared by Kaurava, for Pandavas. 
Abul Fazal in his famous book 'Ain-e-Akbari' has mentioned in detail about the lac 
industry in India. Mehdi Hassan has referred about the lac insect and its products in 
China. The first scientific reference regarding the lac and lac insect is the report of 
Kerr and Glover in 1782. 
Three products from lac insects, viz, the lac-dye, lac-wax and lac (resin) have 
been items of trade and commerce. 
India has its monopoly on the production of lac. Other countries like Africa, 
Australia, Brazil, Burma, Sri Lanka, China, Formosa, France, W. Germany, Japan, 
Malaya, Nepal, Spain, Thailand, Turkey, USA and some other also produce lac. 
An important species of lac insect is Tachardia lacca. Lac is actually secreted 
for its protection and for the food of the insect. The commercial lac is produced in 
large quantities by female as a protective covering of its body which is injurious to the 
host plants. The lac insects live on their host plants like Kusum, Babaul, Ber, Palas, 
Peepal, Gular, Mango, Sal, Shisham etc. 
Economic importance -
Lac is utilized in the preparation of gramophone records, toys buttons, 
ornaments etc. It is used for making polishes, paints, varnishes, photographic 
materials, ink, for electrical goods, and used in confectionery trade. 
21 
1.1.1.4 Cochineal bug 
The zoolc3gical name of this bug is Dactylopius coccus. The colour of this bug 
is dark red. Its dried body is finely grinded and a red colour is made which is called 
cochineal. It is used in cosmatics, medicines and liqueur. This bug is breeded in 
Mexico, Spain, Peru, Algiers and etc. 
1.1.1.5 Blister Beetle 
The zoological name of this beetle is Lytia. Its blood is used to make a 
medicine named cantheridine. This beetle is found in France and Spain. 
1.1.2 Insect Pollinators 
Insects help in the pollination of beautiful plants and vegetables. These 
insects are honey bees, humble bees, moths, beetles, butterflies etc. 
1.2.3 Insects as Food 
Infact insects are small in their size but they are found in very large numbers 
that make other animals, birds, fishes and even humans to eat them. Crickets and 
moths are the main in this class. 
1.2.4 Insects as insecticides 
Some insects destroy or kill other insects which are harmful to humans. In this 
way they help human beings. These insects are called entomophagous insects. For 
example dragon fly, beetles, wasps and etc. 
1.1.5 Insects as Weedicides 
Weeds are the unwanted plants which grow with the crops. Those insects 
which destroy these weeds and help human beings are known as weedicide insects. 
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1.1.6 Insects used for increasing fertility of soil 
Some insects help farmers to make their soil fertile such as ants, beetles, flies, 
moths, and etc. 
1.1.7 Insects as Scavengers 
Some insects decompose daily household organic matter and in this way they 
clean up the surroundings and hence, they help human beings. 
1.1.8 Luminescent Insects 
Some insects have light emitting organ on their belly, and hence making 
darker nights slightly brighter. 
1.2 HARMFUL INSECTS 
In all over the world, many thousands of different species of insects are in 
some way of economic importance. These include a wide variety of plant-feeding 
groups, other attacking stored products, and others feeding on humans and their 
domestic animals. The great majority of these pests occur only sporadically and 
locally, such as the sawfly that attacks deciduous azaleas or some of unusual 
weathers. Only about a thousand species are the persistent pests that cause the 
great proportion of our insect and mite damage. 
It has been estimated that during 1957, insects and acarids in the US 
destroyed more than $ 2 billion worth of crops-field, garden, orchards and forest-
about ten percent of the total planted. This estimate does not take into account the 
money and effort expanded on control measures, without which the loss would have 
been much higher. In the same year $ 500 million worth of stored grain and another 
$ 350 million worth of household goods and packaged foods were also destroyed. 
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The story is the same, year after year. In 1961 householders in the US and Canada 
spent more than $ 83 million just on aerosol sprays to use against insects. Any 
insect that destroy any part of plant animals or household goods and stored foods is 
potentially a pest. Only 1.4% species are harmful for us. These harmful insects are 
categorised into four: 
1. Crop pests 
2. Insect pests of humans and animals 
3. Household pests 
4. Stored food pests 
1.2.1 Crop Pests 
By far the greatest number of important insect pests attack farm crops and etc. 
Injury is of many types, and insect species of widely different habitats are involved. 
The crop pests are categorised into five groups; 
1.2.1.1. Chewing plants pests 
Damage occurs in myriad v\/ays. Most conspicuous is defoliation of plants 
caused by chewing insects, by which large quantities of leaves or twigs are removed. 
In this category some important species are locusts, potato or gram cutworms. Red 
pumpkin beetle, rhinoceros beetle, and etc. 
1.2.1.2 Piercing^ucking plant pests 
Sucking insects such the cell sap of succulent parts of plants by their rostrum. 
They remove plant juices or digest the contents of cells. As a result the plant turns 
pale yellow and dry up. The name of that insects which are called sucking insects. 
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are Red cotton stainer, Sugar cane leaf hopper, Sugar cane \A/hitefly, Rice bug, 
Cabbage aphids, painted bug. Mango leaf hopper. 
1.2.1.3 Plant borers 
The caterpillar stage of the pests causes damage to plant resulting in the 
formation of dead-heart. These caterpillar live and grow inside the parts of the plants 
and make hollow. Such as spotted Bollworm, Sugarcane stem borer. Corn borer, 
gram caterpillar, hessian fly and etc. 
1.2.1.4 Egg-laying plant pests 
This type of pests lay eggs inside the parts like stem etc of plants. As a result 
plants are died. Leaf cuter ants and beetles are the main pest for this harm. 
1.2.1.5 Disseminators of plant diseases 
The pests are the carriers of the virus, fungi, bacteria to spread the diseases. 
1.2.2 Insect pests of humans and animals 
As in the case with plant pests, insects may be injurious to animals, including 
man, in one or both of two ways: by reason of direct attack or because a disease is 
transmitted. These injurious species may be grouped into four categories according 
to their mode of attack. 
1.2.2.1 Annoying insects 
Some insects species have become almost 'domesticated' especially north of 
the frost line, in that they are found almost entirely in human habitations. Some 
insects like cockroaches, ants, moths, etc. are not very harmful for us but they do not 
looking good. Therefore, they annoy humans and animals. 
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1.2.2.2 Venomous insects 
Some insects are poisonous by \Atiich animals and men are irritated in 
different ways. In this category "attack" - really self defense is inflicted by venomous 
spiders, itch-making caterpillars, blistering beetles, stinging wasps, bees and the like. 
Stings from wasps, and bees involve small quantities of irritating toxic secretion. 
1.2.2.3 Parasitic insects 
Some insects live in human as well as in animal's body and nourish 
themselves by taking the energy of the host. In this way they harm the animal or 
human body. These insects are known as parasitic insects. It is divided into two 
categories: 
(I) Ectoparasites, (ii) Endoparasites 
(i) Ectoparasites 
Ectoparasites are those who live on the surface of the body of their hosts. 
These are of two types : 
(a) Obligatory Ectoparasites 
Those parasites which spend all or greater part of their lives on the surface of 
their hosts are known as obligatory ectoparasites. 
(b) Intermittent Ectoparasites 
Those parasites which visit their hosts only at intervals, generally only to feed. 
Some ectoparasitic insects are louse, fleas, bed-bug and etc. 
(ii) Endopardsites 
Those insects which must pass a part of their life cycles within their hosts are 
known as Endoparasites. The bolfly is famous for it. 
26 
1.2.2.4 Disease-carrier insects 
Insects are vectors of some of the most important diseases of humans and 
other vertebrates. As with plant diseases, in some cases insect transmission is only 
one of several ways by which the pathogen is spread, and in other cases the insect 
vector is the only known agent by which the pathogen is disseminated from one host 
individual to another. Some diseases, which are spreaded by them, amoebic 
dysentery, cholera, diarrhoea, tuberculosis, dengue fever, plague, sleeping sickness, 
kala-azar, leprosy and etc. 
For these diseases houseflies, mosquitoes, rat flea, tse-tse fly, sandfly, bed-
bug, louse and etc. 
1.2.3 Household Pests 
Insects which destroy our household objects of use like wood, cloths, books 
papers and etc. are known as household pests. These pests are termites, silverfish, 
cloth moths and etc. 
1.2.4 Stored Food Pests 
In food stores some insects destroy food grains. These are the members of 
Order Coleoptera and Lepidoptera. Weevils, beetles and moths are the main in this 
category. 
2. INSECT PEST IVIANAGEIVIENT 
When a pest species reaches a certain density, it will cause damage or there 
are other consequences that make it desirable to reduce its numbers. In the case of 
damage caused solely by the activities of the pest species (for example, caterpillars 
feeding on cabbage, cockroaches despoiling stored food); the pest density may be 
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fairly high before it is economically profitable to attempt control methods. In the case 
of damage from pathogens transmitted by an insect vector from plant to plant or 
animal to animal, only a single pest individual may cause extensive damage; in these 
situations the density must be kept as close to zero as possible. 
The control of insect pests can broadly be divided into two - natural, and 
applied control. 
2.1 NATURAL CONTROL 
The proper balance among the various species in the nature is maintained by 
some natural agencies. The natural control agencies do not depend upon the 
activities of human beings and can not be influenced much by man. The natural 
control of insect pests includes climatic factors viz., rainfall, cold, heat, sunshine and 
wind; physical factors viz., water reservoirs mountains, streams and mammals; 
presence of predaceous and parasitic insects, fishes, birds and mammals; presence 
of insect diseases and the conditions which favour the spread of such insect 
diseases. They are: 
2.1.1 Climatic factoid 
Among all the natural agencies the climatic factors play a significant role in the 
control of insect pests. Some species are very well adapted to the variations in 
climatic conditions and are distributed throughout the world. Some species of insects 
occur in all three zones - the temperate, tropical and arctic. But a few species 
infesting stored products, body of animals or more are not adapted to the climatic 
changes of any region to a very marked degree. 
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It may be generalised that the insect life is regulated directly or indirectly on 
the variation of temperature. Thus, high and very low range of temperature affects 
the population growth of the insects. 
The intensity of sunshine also plays a significant role in the development of 
insects. Some insect species fly only during the period when sun is shining. Thus, 
sunshine influences the general abundance of insects. 
The wind velocity is also an important factor for the distribution of insects. The 
smaller and frailer species of insects can fly for a short distance and are unable to 
leave the ground surface due to strong wind. But if they fly in strong wind they are 
beaten by the wind and soon die. 
2.1.2 Topographic factors 
Many factors come in this category. The natural spread of nearly all the 
species of insects is affected to the large water bodies as ocean. But some species 
of insects are unable to cross even smaller water reservoirs like, streams, lake etc., 
therefore, they depend upon man or other animals for aossing such barriers. 
Texture of soil also plays a very important role in insect's life. Soil directly 
influences the growth of plants on which insects are dependent to complete their life 
cycle. So soil indirectly affects the life of insects. 
2.1.3 Natural enemies 
Some animals act as natural pest control agents. They are: 
2.1.3.1 Predaceous and parasitic insects 
The number of predatory and parasitic insects in a locality sometimes 
becomes as important as the climatic factors in reducing the insect pest population. 
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2.1.3.2 Birds 
Most of the birds feed on insects. The number of insects eaten by single bird 
is surprising in some cases being almost equal to the weight of the bird itself. 
2.1.3.3 Mammals 
A number of mammals feed to a great extent on insects. Squirrels, shrews, 
moles and skunks and etc. eat a large number of soil infesting insects. 
2.1.3.4 Other Animals 
Some snakes, salamanders toads, frogs and newts include insects in their 
diet. 
2.2 APPLIED CONTROL 
If the population of pests is not being controlled by natural agencies, the man-
made efforts are applied to check the population growth of pests. Applied control 
depends completely upon human beings for their application in the field. The latest 
concept with regard to minimising the pest population is "Integrated Pest 
Management" which is now gaining more and more importance. In this type of 
control, the artificial pesticides, insecticides and other methods of pest control are 
used. It is categorised into nine groups. 
2.2.1 Mechanical Control 
Operations, which are involved in the killing of pests by mechanical actions 
with or without the aid of specially designed equipments are termed as mechanical 
methods of insect pests control. This method includes hand-picking, use of hand-
nets and bag-nets, jarring, beating and hooking, seiving and winnowing, mechanical 
30 
exclusions and mechanical traps etc. These methods are adopted according to the 
type of pest infestation. 
2.2.2. Physical Control 
It includes the manipulation of physical factors like temperature, moisture, 
light, electricity and atomic energy to keep the pest population under check. The 
manipulation of extremes, at higher and lower levels, of both temperature and 
humidity are found damaging the population buildup and serve as effective barriers in 
the spread of insect pests. 
2.2.3. Cultural Control 
The regular farm operations performed by cultivators in order to reduce the 
population of insect pests to minimize the level of economic injury is called as cultural 
control. During the general course of various farming operations a large number of 
insect pests are being destroyed by farmers unknowingly. Therefore, much effective 
farming practices can be made by adopting the improved agricultural practices during 
the specific stage of life cycle which can be easily destroyed. 
2.2.4 Legal Control 
Due to the spread of insect and other animal pests in epidemic form, it was 
realized to make united efforts in order to prevent the introduction of foreign pests 
and the spread of pests already present in the country. The control of pests by 
controlling the human activities through legislation is called legal control of pests. The 
legislations constituted are given here as: 
(a) To prevent the introduction of new pests from foreign country. 
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(b) To prevent the spread of already established pests within the country or 
within the state. 
(c) To enforce the control and eradication measures against pests. 
(d) To ensure that the pesticides being used for controlling the pests are 
neither adulterated nor misbranded. 
2.2.5 Chemical control 
The control operations involving the destruction of pests based on the 
chemicals, their action or properties, is termed as control. Chemical control methods 
include the use of insecticides, attractants, repellents, antifeedants, synergists etc. 
The control of insect pests by insecticides immediately checks the pest population, 
therefore, insecticidal control is being considered as essence of applied entomology 
by the farmers. 
2.2.6 Biological Control 
The control of insect pests by the introduction, encouragement and artificial 
increase of biological agencies like predaceous and parasitic insects, other animals 
and diseases is termed as 'Biological Control'. The biological control is regulated by 
the environmental factors which effect the stabilisation of pest population. 
Therefore, it is essential to determine the pests status of a species and prior 
information about the extent and the manner in which the stability of pest population 
in the system is minimised to the non-economic level. 
2.2.7 Hormonal Control 
The complex changes during the course of insect development are controlled 
by the hormones secreted from neuro-endocrine system. The neurosecretory cells of 
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protecerebrum release brain hormone, which transmits neural messages to the 
endocrine glands. Thus 'target' endoaine glands are stimulated and secrete 
hormones. The brain hormone functions as activator so it is termed as activation 
hormone. 
The Juvenile hormone and the moulting hormone are used to pests control. 
2.2.8 Pheromonal Control 
The chemical v/r\\ch is released externally by an animal and influences the 
behaviour of receiving individuals belonging to the same species is termed as 
pheromone. By employing pheromones, insects aggregated at certain places can be 
easily killed by any of the physical, chemical or mechanical measures. 
2.2.9 Chemosteriiization 
The chemicals which produce sterility in individuals without affecting the other 
metabolic activities inside the body is termed as chemosterilitants. The basic 
concept behind the use of chemosterilitants is to minimize the reproductive potential 
of insect pests. 
3. CONCLUSION 
There are some very destructive and even dangerous insects that cause a 
vast amount of suffering and waste our resources. We would be better off without 
them. There are some very useful and even essential insects. We must pressure 
them. Many, many insects are partly good and partly bad. The control of pests has 
developed into an essential technique in agriculture, one that has very greatly 
increased the production of food. It is an important factor contributing to our present 
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economic abundance. Control techniques will become more and more essential as 
the human population of the world approaches the saturation point. 
CHAPTER 3 
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BIBLIOMETRICS: OBJECTIVES AND METHODOLOGY 
Bibliometrics is a technique of analysis by applying statistical and 
mathematical methodology. This study is helpful in management of science, 
measuring the utility of periodicals and relationship between journals and subject 
areas and also in knowing the contributors. It is quantitative and qualitative study. A 
large amount of literature is being published on such kind of evaluative studies. 
Besides the exponential growth of scientific literature, interdisciplinary nature 
of research and trends towards specialization have puzzled many scientists as well 
as librarians. Therefore, to eliminate these problems there is a need of such type of 
study i.e. bibliometric study. 
1. OBJECTIVES 
The objectives of this bibliometric study are following: 
1.1 To study the use pattern of different types of documents: 
The literature published in the form of books, journals, reports, standards, 
conference proceedings, bulletins etc. The relative use of each of these types 
can be known based on the frequency of items. Through this study we have 
to know the most used form of documents. 
1.2 To find out the relative use of different languages: 
This study is to know the well-known and popular language in which the most 
of the literature on the subject has been published. 
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1.3 To know the most productive country: 
This study is conducted to know the most productive countries in which most 
of the literature has been published on a given subject. 
1.4 To identify the scattering of subjects: 
This study is doing to identify the main and related subjects because this is the 
era of interdisciplinary characteristics of subjects. 
1.5 To prepare a ranked list of journals: 
By the help of this study we find out the core journals containing the most of 
the literature on a given subject. 
1.6 To know the rate of collaborative research: 
This study is going to know the most productive authors and collaborative 
research that can be effectively measured from the number of authors in 
items. Such studies can be conducted to know the global trends, national 
trends or trends in different subjects. Studies in this direction have indicated 
that collaboration varies from discipline to discipline, within the same discipline 
from time to time, and from country to country. 
2. PURPOSE 
The purposes of this bibliometric study are the following: 
2.1 Identification and selection of core journals in which most of the literature have 
been published. It may help in limited budget in which the periodicals are to 
be acquired. 
2.2 The enormous increase in the number of periodicals has made an abstracting 
and indexing periodicals, a necessity. By the bibliometric study we know 
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about the form of documents, some well-known and most productive authors 
belonging to that subject area, and after getting this information, a librarian Is 
able to select documents to be abstracted and indexed. 
2.3 Both CAS and SDI services provide current and accurate information to the 
users. Through these services, a librarian can easily know about the relevant 
documents. 
2.4 The chronological study of bibliometrics helps in weeding out obsolete 
documents. 
2.5 The language wise study helps in acquisition of documents in which language 
most of the documents have been published. It also helps in providing 
translation service in information centers. 
3. METHODOLOGY OF BIBLIOMETRICS 
L. Egghe gave a methodology of bibliometrics through the following diagram or 
flowchart.: 
COLLECTION OF DATA 
i 
STRUCTURE OF DATA 
i 
ANALYSING, INTERPRETATION OF DATA 
; 
CONCLUSION 
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3.1 COLLECTION OF DATA 
The first step of this study is to collect the data. For this study, Biological 
Abstracts published from BIOSIS, Philadelphia, USA, since 1927 the most 
authoritative and comprehensive source, has been consulted. From the two 
volumes of Biological Abstracts for the year 1996 - 97, 4958 references on the 
subject 'Economic Entomology' had been collected manually. The data was 
collected on 5 x 3 catalogue cards. Each card contained information about 
authors, name of the periodicals, year of publishing the periodical, language 
and country of origin, form of existed document, subject and the title of the 
original document. 
3.2 ANALYSIS AND INTERPRETATION OF DATA 
In this step all the references were arranged and rearranged in order to 
complete the following studies. 
3.2.1 Country-wise distribution of items: 
It is done to determine the geographical scattering of documents. In other 
words it is done to identify the place of origin of documents which is given in 
Biological Abstracts. The entries were then grouped on the basis of their 
places of origin. After this, they were counted and according to their number of 
frequencies, a ranked list was prepared. 
3.2.2 Year-wise distribution of documents: 
It is useful in knowing the currency of documents. This type of study serves 
the number of works in the particular years in which the most of the study is 
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conducted. For this purpose a table of year-wise distribution has been 
prepared. 
3.2.3 Ranking of Periodicals: 
Periodical is one of the current source in which science literature is published. 
The main objective of this study is to identify the core periodicals containing 
the research literature on Economic Entomology. For this purpose, a ranked 
list or table of periodicals was made. This study gives the ranking to the 
periodicals. 
3.2.4 Language-wise distribution of documents: 
For the purpose of language-wise analysis, the entries were grouped 
according to their languages of origin. After this they were counted and then 
prepared a ranked list of languages. 
3.2.5 Form-wise distribution of documents 
The literature is published in different forms like books, bulletins, patents, 
articles, reports etc. The information regarding the form was collected from 
Biological Abstracts tabulated to find out the most dominant form of literature. 
3.2.6 Subject-wise distribution of items: 
Most of the literature on a given subject is published in periodicals included in 
the same subject. The information about the subject field of periodicals was 
obtained from Ulrich International Periodical's Directory (33^" ed.). This 
analysis identifies the core subjects as well as related subjects on the 
Economic Entomology. 
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3.2.7 Ranking of authors: 
It is done to know the most productive contributors in the subject. For the 
purpose of ranking of authors the information about all the authors was 
retrieved, arranged and tabulated in the order of decreasing frequency of their 
contributions. 
3.2.8 Application of bibliometric laws: 
After the analysing and interpretation of data, bibliometric laws were applied. 
Bradford's Law was applied in ranking of periodicals to know the core 
periodicals and phenomenon of scattering. Zipfs Law was applied on the 
word occurrences taken form the titles of the documents. Lotka's Law was 
applied in the author wise distribution. These laws were applied to the 
analyzed data to check their validity. 
3.3 CONCLUSION 
The last step of this study is to conclude the findings of bibliometric study. 
CHAPTER 4 
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DATA ANALYSIS, INTERPRETATION AND 
REPRESENTATION 
For the purpose of bibliometric study, data was collected from two volumes of 
Biological Abstracts from 1996-97. A total number of 4958 references were 
collected from these volumes. 2646 items had been taken from the volume of 1996 
and 2312 references had been taken from the volume of 1997. The total references 
belonged to the subject 'Economic Entomology'. The data thus collected on 5x3 
catalogue cards was analysed under the following headings: 
1. COUNTRY WISE DISTRIBUTION OF ITEMS 
The country of ongin of citations can be identified in all types of materials. 
The documents on the subject 'Economic Entomology' were published from 
different countries. The data was arranged in such a way so as to reveal the 
distribution of documents from different countries. 
Table-1 shows the country-wise distribution of documents. This bibliometric 
study shows the leading countries from where most of the documents have been 
published on the subject. Country-wise analysis of documents may help the 
information scientists in deciding about the procurement of documents from the 
most productive countries and will thus help in budget allocation. 
According to table-1, the total related documents were produced in 87 
countries. The table shows that out of a total of 4958 documents, 1329 (26.8%) are 
contributed by authors from U.S.A. The second place goes to India and the third to 
UK with 702 (14.15%) and 271 (5.46%) documents respectively. This is followed by 
Canada, Japan, Brazil, Australia, Italy, France etc. 
Table - 1 
COUNTRY WISE DISTRIBUTION 
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S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
Name of the Countries 
U.S.A. 
INDIA 
U.K. 
CANADA 
JAPAN 
BRAZIL 
AUSTRALIA 
ITALY 
FRANCE 
GERMANY 
CHINA 
NEW ZEALAND 
SPAIN 
SOUTH KOREA 
TAIWAN 
NETHERLANDS 
ISRAEL 
PAKISTAN 
RUSSIA 
SOUTH AFRICA 
KENYA 
MEXICO 
CZECH REPUBLIC 
EGYPT 
SWITZERLAND 
ARGENTINA 
POLAND 
BELGIUM 
SWEDEN 
MALAYSIA 
BANGLADESH 
HUNGARY 
NIGERIA 
GREECE 
Frequency 
1329 
702 
271 
245 
227 
196 
167 
146 
127 
117 
116 
76 
74 
67 
65 
62 
53 
53 
49 
47 
44 
41 
40 
40 
37 
36 
36 
35 
31 
27 
26 
23 
22 
18 
Percentage 
of 
frequency 
26.80 
14.15 
5.46 
4.94 
4.58 
3.95 
3.36 
2.94 
2.56 
2.36 
2.33 
1.55 
1.60 
1.36 
1.32 
1.26 
1.07 
1.07 
0.99 
0.96 
0.88 
0.82 
0.80 
0,80 
0.76 
0,73 
0.73 
0,70 
0.63 
0.54 
0.52 
0.46 
0.44 
0.36 
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35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
DENMARK 
AUSTRIA 
TURKEY 
PHILIPPINES 
CHILI 
BULGARIA 
NORWAY 
BENIN 
SRI LANKA 
FINLAND 
THAILAND 
JORDAN 
TANZANIA 
SLOVENIA 
SLOVAKIA 
CUBA 
PORTUGAL 
KOREA 
ETHIOPIA 
SINGAPORE 
INDONESIA 
BELARUS 
ZIMBABWE 
ZAIRE 
VIETNAM 
GHANA 
COLUMBIA 
SYRIA 
ESTONIA 
HONDURAS 
IRELAND 
TUNISIA 
IRAN 
UKRAINE 
SAUDI ARABIA 
TAJIKISTAN 
ROMANIA 
SENEGAL 
IRAQ 
17 
16 
15 
14 
13 
13 
12 
11 
11 
10 
10 
8 
8 
8 
8 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
0.34 
0.32 
0.30 
0.28 
0.26 
0.26 
0.24 
0.22 
0.22 
0.20 
0.20 
0.16 
0.16 
0.16 
0.16 
0.14 
0.12 
0.12 
0.12 
0.12 
0.12 
0.10 
0.10 
0.10 
0.10 
0.10 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
43 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
NEPAL 
VENEZUELA 
YUGOSLAVIA 
MOROCCO 
BURUNDI 
MYANMAR 
FASO 
YEMEN 
MALI 
CROATIA 
IVORY COAST 
GUYANA 
TRINIDAD AND TOBAGO 
WEST INDIES 
TOTAL 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
4958 
0.06 
0.06 
0.06 
0.06 
0.04 
0.04 
0.4 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.02 
98.49 
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2. YEAR-WISE DISTRIBUTION OF DOCUMENTS 
The chronological study is helpful for the users as well as the information 
scientists because it shows total number of works published in a particular year 
during the period of study. For the purpose of year-wise study the data was 
collected from two volumes of Biological Abstracts from the year 1996-97. The total 
number of items were 4958. Out of these, 2646 items were collected from the 
volume of 1996 and 2312 items were collected from the volume of 1997 of 
Biological Abstracts. 
Table 2 gives the year wise distribution of documents, the information of 
which was collected from two volumes (1996-97) of Biological Abstracts. It may be 
seen that highest frequency of occurrence (44.23%) was found to be in 1996. It 
may also be noted that the frequency of occurrence of items is highest in the current 
volumes, as 1342 items were reported from the volume of 1996. Similarly 1157 
items were reported from the volume of 1997. It is, therefore, obvious that the 
Biological Abstracts publishes most current information. However the total 
percentage of frequency of occurrence of items in both the volumes of Biological 
Abstracts was the highest i.e. 44.23% in 1996. This is followed by 28.68% in 1995 
and 23.33% in 1997. However the frequency of occurrence of items in both the 
volumes in 1992 and 1993 is less than 1%. 
TABLE - 2 
YEAR WISE DISTRIBUTION OF DOCUMENTS 
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S. No. 
1 
2 
3 
4 
5 
6 
Period 
of origin 
1992 
1993 
1994 
1995 
1996 
1997 
TOTAL 
Frequency of Occurrence 
Volume 1996 
05 
22 
136 
1141 
1342 
0 
2646 
Volume 1997 
0 
06 
17 
281 
851 
1157 
2312 
Total 
frequency 
of 
occurrence 
05 
28 
153 
1422 
2193 
1157 
4958 
Percentage 
frequency 
of 
occurrence 
0.10 
0.56 
3.08 
28.68 
44.23 
23.33 
99.98 
Cumulative 
percentage 
fr'equency 
0.10 
0.66 
3.74 
32.42 
76.65 
99.98 
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3. RANKING OF PERIODICALS 
Periodicals are one of the established source of information. The bulk of 
primary source of literature appears in the form of periodicals. Information 
contained in periodicals is almost invariably more up-to-date than that appearing in 
books. Information on new processes research reports and discoveries can appear 
in a periodical within weeks of their formulation. The periodical article is the main 
means of communication for the exchange of scientific information. Most of the 
information required by researchers and scientists are met by the periodical articles 
only. However, all periodicals do not contribute equally with regard to the articles of 
interests of a given group of subject specialists. There are few periodicals which 
contribute most of the literature to the particular subject. Due to limitations in 
budget, the libraries and information centers want to acquire the core journals. 
Therefore, the bibliometric study has been conducted to serve this purpose. 
The main objective of this study is to identify the core journals for the 
scientists working on 'Economic Entomology'. The total number of periodicals in the 
collected data was found to be 545, only 170 most cited journals with a minimum 5 
frequency of occurrences of items were included in the table, covering almost 4304 
(86.8%) references. 
From the table-3, it is clearly evident that the 'Journal of Economic 
Entomology' ranks first with the highest concentration of citations on the subject. It 
carries 344 citations forming 7.99% of the total. It is followed by the 'Environmental 
Entomology' with 237 (5.50%) citations. The third rank goes to the 'Journal of 
Applied Entomology' with 129 (2.99%). The fourth and fifth rank go, to the 
A7 
Entomologia Experimentalis et Applicata' with 122 (2.83%) and the 'Biological 
Control' with 117 (2.71%) respectively. 
The above mentioned five journals in the ranklist is having about 1/5'^  of the 
citations i.e. they carry approximately 22% of citations. The first ten journal carry 
bout 31.99% (1377) items of references. 
TABLE - 3 
RANKING OF MOST FREQUENTLY CITED PERIODICALS 
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S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
16 
17 
17 
18 
19 
19 
20 
21 
22 
22 
22 
22 
22 
Name of Periodicals 
Journal of Economic Entomology 
Environmental Entomology 
Journal of Applied Entomology 
Entomologia Experimentalis et Applicata 
Biological control 
Bulletin of Entomological Research 
Anais da Sociedade Entomological do Brasil 
Journal of Insect Science 
Entomophaga 
Journal of Agricultural Entomology 
Mededlingen Faculteit Lanbouwkundige en 
Toegepaste Biologische Wet enschappen 
Universiteit Gent 
Journal of Stored Products Research 
Crop Protection 
Pesticide Science 
Journal of American IVtosquito Control 
Association 
Journal of Sericultural Science of Japan 
Journal of Entomological Science 
Anzeiger fuer Schaedlingskunde 
Pflanzenschutz Umweltschutz 
Journal of Entomological Research (New 
Delhi) 
Southwestern Entomologist 
Apidologie 
International Journal of Pest Management 
Experimental & Applied Acanology 
Florida Entomologist 
Canadian Entomologist 
Indian Journal of Sericulture 
Indian Journal of Plant Protection 
Journal of Chemical Ecology 
Journal of Medical Entomology 
Country 
USA 
USA 
Germany 
Netherlands 
USA 
Canada 
Brazil 
U.K. 
U.S.A. 
U.K. 
Gemiany 
U.S.A. 
U.K. 
U.K. 
U.S.A. 
Japan 
U.K. 
France 
India 
Argentina 
U.S.A. 
Canada 
U.K. 
U.S.A. 
Canada 
India 
India 
Canada 
U.K. 
Frequency 
344 
237 
129 
122 
117 
99 
91 
90 
79 
69 
68 
66 
65 
61 
58 
56 
56 
53 
53 
52 
51 
51 
50 
49 
48 
48 
48 
48 
48 
Percentage 
7.99 
5.50 
2.99 
2.83 
2.71 
2.30 
2.11 
2.09 
1.83 
1.60 
1.57 
1.53 
1.51 
1.41 
1.34 
1.30 
1.30 
1.23 
1.23 
1.21 
1.18 
1.18 
1.16 
1.14 
1.12 
1.12 
1.12 
1.12 
1.12 
49 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
23 
24 
25 
26 
27 
28 
29 
29 
30 
31 
32 
32 
32 
33 
34 
34 
34 
35 
35 
35 
35 
36 
36 
36 
37 
38 
38 
39 
40 
40 
40 
Biocontrol Science and Technology 
Applied Entomology and Zoology 
Korean Journal of Applied Entomology 
Medical and Veterinary Entomology 
Insect Science and its Application 
Journal of Apicultural Research 
Annals of the Entomological Society of 
America 
Apicoltore Moderno 
Journal of Agricultural and Food Chemistry 
Japanese Journal of Applied Entomology 
and Zoology 
Annals of Applied Biology 
Indian Journal of Agricultural Sceinces 
Journal of Biological Control 
Entomon 
Crop Research (Hisar) 
Indian Forester 
Journal of Environmental Science and Health 
Part B Pesticide Food Contaminants and 
Agricultural Wastes 
Acta Entomolgica Sinica 
International Pest Control 
Journal of Pesticide Science 
Plant Protection Bulletin (Taichung) 
Forest Research 
Journal of the Kansas Entomological Society 
Zeltschrift fuer Pflanzenkrankheiten und 
Pflanzenschutz 
Pakistan Journal of Zoology 
Australian Journal of Entomology 
Research Bulletin of the Plant Protection 
Service Japan 
Journal of Maharashtra Agricultural 
University 
Journal of the Australian Entomological 
Society 
Ochrana Roslin 
Phytoparasltica 
U.S.A. 
U.S.A. 
S. Korea 
India 
Canada 
U.S.A. 
U.S.A. 
Italy 
Spain 
Japan 
Spain 
India 
U.K. 
India 
India 
India 
U.S.A. 
Canada 
U.S.A. 
U.S.A. 
Taiwan 
U.K. 
U.S.A. 
France 
Pakistan 
Australia 
Japan 
India 
Australia 
U.S.A. 
U.S.A. 
44 
43 
40 
39 
37 
36 
35 
35 
34 
33 
32 
32 
32 
31 
29 
29 
29 
25 
25 
25 
25 
24 
24 
24 
23 
22 
22 
21 
20 
20 
20 
1.02 
1.00 
0.93 
0.91 
0.86 
0.84 
0.81 
0.81 
0.79 
0.77 
0.74 
0.74 
0.74 
0.72 
0.67 
0.67 
0.67 
0.58 
0.58 
0.58 
0.58 
0.55 
0.55 
0.55 
0.53 
0.51 
0.51 
0.48 
0.46 
0.46 
0.46 
50 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
41 
41 
41 
42 
42 
42 
42 
42 
43 
44 
44 
44 
44 
44 
45 
45 
46 
47 
47 
47 
47 
48 
48 
48 
48 
48 
48 
49 
49 
50 
50 
51 
Forest Ecology and Management 
PKV Research Journal 
Revista Brasileria de Entomologia 
African Entomology 
Agricultural Ecosystems & Environmental 
Bollettino del' Istituto dl Entomologia "Guldo 
Gradni" della Universlta degll studi di 
Bologua 
Journal of the Entomological Society of 
British Columbia 
Uttar Pradesh Journal of Zoology 
Canadian Journal of Forest Research 
Crop Science 
Journal of Advanced Zoology 
Pesticide Biochemistry and Physiology 
Sinozoologia 
New Zealand Entomologist 
Applied and Environmental Microbiology 
Izuestigacian Agraria Produccion Prolecion 
Vegetales 
International Rice Research Notes 
Bouetino dell Laboratorio di Entomiologia 
Agraria Filippo Silvestris 
Euphytica 
Joumal of Nematology 
Zhoughua Kunchong 
Bangladesh Journal of Zoology 
Geobios (Jodhpur) 
Hortbscience 
Journal of Applied Ecology 
Japanese Journal of Sanitary Zoology 
Revista de la Sociedade Entomologica 
Argentina 
Pan - Pacific Entomologist 
Sarhad Journal of Agriculture 
Bollettino di Zoologia Agraria e dl 
Bachicoltura 
Yingyovg Shengtai Xuebau 
Agrochemicals Japan 
Canada 
India 
Brazil 
S. Africa 
Australia 
Italy 
U.K. 
India 
Canada 
U.K. 
Canada 
Belgium 
Russia 
N. Zealand 
Canada 
Italy 
USA 
Italy 
USA 
USA 
China 
Bangladesh 
India 
USA 
U.K. 
Japan 
Argentina 
USA 
Pakistan 
Italy 
China 
Japan 
19 
19 
19 
18 
18 
18 
18 
18 
17 
16 
16 
16 
16 
16 
15 
15 
14 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
11 
11 
10 
10 
9 
0.44 
0.44 
0.44 
0.42 
0.42 
0.42 
0.42 
0.42 
0.39 
0.37 
0.37 
0.37 
0.37 
0.37 
0.35 
0.35 
0.32 
0.30 
0.30 
0.30 
0.30 
0.28 
0.28 
0,28 
0.28 
0.28 
0.28 
0.25 
0.25 
0.23 
0.23 
0.21 
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93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
Bulletin of Natilonal Institute of Seri-cultural 
and Entomological Science 
Biological Agriculture & Horticulture 
Ecological Entomology 
Entomological Review (English Translation 
of Entomologictieskoye Obozrenlye) 
Forest Science 
Journal of Plant Protection in Tropics 
Redia 
Researcties on Population Ecology (Kyoto) 
RDA Journal of Agricultural Science 
Tropicuttura 
Vaxtskyddsnotiser 
American Entomologist 
Arquivos de Eiologio e Tecnologia (Curitiba) 
Biologia (Bratislova) 
Bulletin OEPP 
Great Lakes Entomologist 
Journal of Vector Ecology 
Journal of Environmental Biology 
JARQ 
Journal of Invertebrate Patfiology 
Korean Journal of Entomology 
Memorie della Societa Entomologica Italiana 
Proceedings of the Entomolgoical Society of 
Ontario 
Tests of Agrochemicals and Cultivers 
Advances In Plant Sciences 
Annals of Biological (Ludhiyana) 
Bioscience Biotechnology and Biochemistry 
Biotecnologia Aplicada 
Canadian Journal of Plant Science 
Current Science (Bangalore) 
Fundamental and Applied Nematology 
Molecular Breeding 
Memoriaz do Institute Oswaldo Cruz 
Oecologia (Berlin) 
USA 
U.K. 
UK 
Italy 
USA 
USA 
UK 
Japan 
Canada 
Austria 
Spain 
USA 
France 
Spain 
India 
USA 
USA 
U.K. 
Japan 
UK 
Korea 
Italy 
France 
USA 
UK 
India 
UK 
Belgium 
Canada 
India 
Chech. 
Gemiany 
France 
Gennany 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7' 
7 
7 
7 
7 
7 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.21 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
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127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
53 
53 
53 
53 
53 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
55 
55 
55 
55 
55 
Phytochemisty (Oxford) 
Proceedings of the Indian National Science 
Academy Part B Biological Sciences 
Tropical Agriculture 
Wood Research 
Zutschrift fuer Angewandte Zoologei 
Agronomy Journal 
Australia Journal of Experimental Agriculture 
Agricultural Science Digest 
Bulleftin of Taichung District Agricultural 
Improvement Station 
Clentifica (Jaboticabal) 
Canadian Agricultural Engineering 
Current Microbiology 
Computers and Electronics in Agriculture 
Ceincia e Pratica 
Entomolgicheskoi Obozrenie 
Indian JouranI of Experimental Biology 
Lesnictrei (Prague) 
Maditsinskaya Parazitologiya i Parazitaruye 
Bolezni 
New Zealand Journal of Crop and 
Horticultural Science 
New Zealand Journal of Agricultural 
Research 
New Zealand Journal of Zoology 
Proceedings of the Entomological Society of 
Washington 
Plant Disease 
Research Bulletin of the Aichi-Kon 
Agricultural Research Centre 
Silva Fennica 
Theoritical and Applied Genetics 
Cahiers Agricultures 
Canadian Journal of Botany 
Ecological Applications 
Entomological News 
Insect Biochemistry and Molecular Biology 
Indian Journal of Malariology 
U.K. 
India 
USA 
S. Korea 
France 
Brazil 
Australia 
India 
Taiwan 
Italy 
Canada 
USA 
UK 
France 
Germany 
India 
U.S.A. 
Gemnany 
N. Zealand 
N. Zealand 
N. Zealand 
USA 
Japan 
China 
USA 
USA 
Spain 
Canada 
N. Zealand 
India 
France 
India 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
0.16 
0.16 
0.16 
0.16 
0.16 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.11 
0.11 
0.11 
0.11 
0.11 
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159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
Japanese Journal of Entomolgy 
Journal of Nuclear Agriculture and Biology 
Journal of the National Science Council of 
Sri Lanka 
Lesovendenie 
Medical Entomology and Zoology 
Proceedings of the National Academy of 
Science of the United States of America 
Plant Breeding and Seed Science 
Plant Breeding 
Polskie Pisma Entomologiozne 
Plantations Recherche Development 
Pyrethrum Post 
Plant Protection Quarterly 
Japan 
USA 
Sri Lanka 
Italy 
Germany 
USA 
Canada 
Canada 
Bulgaria 
Czech 
USA 
Canada 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4304 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
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Table-3.1 indicates the range of frequency of occurrence of items. 5 
periodicals have their range of frequency occurrence more than 100 times and total 
number of items are 949 (19.14%). The periodicals having their frequency 
occurrence in range of 60-99 is 9 and the number of entries are 688 (13.87%). In 
the third range of 30-59 are 18 journals and the number of documents are 896 
(18.07%). The fourth range 20-29 covers 17 journals with 407 citations forming 
8.2% of total citations. The fifth frequency range of 10-19 covers 31 journals with 
454 (9.15%) citations. The sixth frequency range of 5-9 includes 62 periodicals and 
the number of citations of this range are 449 (9.05%). The last range of frequency 
of items is 1-4, which covers 403 periodicals and the number of items are 1115, 
forming 22.48% of the total. 
TABLE - 3.1 
SHOWING RANGE OF FREQUENCY 
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S. No. 
01 
02 
03 
04 
05 
06 
07 
Frequency Range 
100- 345 
6 0 - 9 9 
3 0 - 5 9 
2 0 - 2 9 
1 0 - 1 9 
5 - 9 
1 - 4 
TOTAL 
Number of 
Periodicals 
5 
9 
18 
17 
31 
62 
403 
545 
Number 
of Items 
949 
688 
896 
407 
454 
449 
1115 
4958 
Percentage 
19.14 
13.87 
18.07 
8.20 
9.15 
9.05 
22.48 
99.96 
Cumulative 
Percentage 
19.14 
33.00 
51.08 
59.28 
68.43 
77.48 
99.96 
56 
4. LANGUAGE-WISE DISTRIBUTION 
It is always useful for the researchers to know the language in which 
materials in their area of specialization is published. The information helps to 
understand the coverage patterns. It also gives an indication of the language 
problem to be faced by the users. Thus, translation services in information canters 
may be planned accordingly. 
Table-4 shows the distribution of items according to the language of 
their publication. Out of a total of 4958 items, 4200 (84.71%) were published in 
English language. The second place is occupied by Chinese language with 134 
(2.70%) items. The third rank goes to Portuguese with 130 (2.62%). This is 
followed by Japanese, Italian, French, Spanish, Korean, Russian etc. 
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TABLE - 4 
LANGUAGE WISE DISTRIBUTION 
S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
17 
17 
17 
17 
17 
17 
Name of Language 
ENGLISH 
CHINESE 
PORTUGUESE 
JAPANESE 
ITALIAN 
FRENCH 
SPANISH 
KOREAN 
RUSSIAN 
GERMAN 
CZECH 
SWEDISH 
BULGARIAN 
BELARUSSIAN 
POLISH 
UKRAINIAN 
ARABIC 
INDONESIAN 
CROATIAN 
ROMANIAN 
SERBO-CROATIAN 
SLOVAK 
TURKISH 
TOTAL 
Frequency 
Occurrence 
4200 
134 
130 
122 
81 
62 
53 
46 
44 
42 
12 
8 
7 
4 
4 
2 
4958 
Frequency 
Percentage 
84.71 
2.70 
2.62 
2.46 
1.63 
1.25 
1.07 
0.93 
0.89 
0.85 
0.24 
0.16 
0.14 
0.08 
0.08 
0.04 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
99.99 
Cumulative 
Frequency (%) 
84.71 
87.41 
90.03 
92.49 
94.12 
95.37 
96.44 
97.37 
98.26 
99.1 
99.35 
99.51 
99.65 
99.73 
99.73 
99.85 
99.87 
99.89 
99.91 
99.93 
99.95 
99.97 
99.99 
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5. FORM-WISE DISTRIBUTION OF DOCUMENTS 
The literature on the subject is published in many different forms like books, 
conference proceedings, letters, reports bulletins, patents etc. The analysis has 
been done in order to know the forms in which the current literature on the subject 
'Economic Entomology' is being published. This analysis helps the information 
scientists as well as the users to know the popular forms in which the literature is 
being published on the subject. 
Analysis of collected data showed that literature on the subject was 
published in nine different forms as shown in table no. 5. However, 4540 items 
constituting 91.57% of the total data collected was published in form of periodical 
articles. The next position was occupied by bulletins with 228 references forming 
4.59%, followed by Research Reports with 114 references forming 2.3% of the total 
items. 
It may thus be inferred that articles published in journals are the most vital 
media of communication among scientists belonging to the subject 'Economic 
Entomology'. The information may prove to be useful for information scientists in 
preparing a subscription list. 
TABLE - 5 
FORM WISE DISTRIBUTION 
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S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
Name of the Form 
ARTICLES 
BULLETINS 
RESEARCH REPORTS 
CONFERENCE PROCEEDINGS 
REVIEW 
LETTERS 
DIGEST 
NEWS 
GAZETTE 
TOTAL 
Frequency 
Occurrence 
4540 
228 
114 
39 
14 
13 
6 
3 
1 
Frequency 
Percentage 
91.57 
4.59 
2.3 
0.79 
0.28 
0.26 
0.12 
0.06 
0.02 
99.99 
Cumulative 
Frequency (%) 
91.57 
96.16 
98.46 
99.25 
99.53 
99.79 
99.91 
99.97 
99.99 
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6. SUBJECT-WISE DISTRIBUTION OF DOCUMENTS 
As discussed earlier most of the materials on a given subject appear in 
certain core journals. However, a sizable amount of literature is also published in 
periodicals of other related and marginal subjects. This analysis has been done on 
the basis of subject field of periodicals publishing the literature. Ulrich International 
Periodicals Directory SS"^"^  ed. has been used to know the subject fields of various 
periodicals. However, for 23 journal titles, no information about their subject fields 
could be traced in the directory. 
Table-6 gives a subject-wise break up in the field of 'Economic Entomology". 
The data shows that the highest percentage of documents with 2523 (50.88%) fall 
under 'BIOLOGY-ENTOMOLOGY'. The second and third positions go to 
AGRICULTURE-CROP PRODUCTION AND SOIL with 600 (12.1%) and BIOLOGY 
with 414 (8.35%) respectively. The total number of subjects covering the periodicals 
were 34 in the field of 'Economic Entomology'. 
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TABLE - 6 
SUBJECT -WISE DISTRIBUTION OF DOCUMENTS 
S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Subject Area 
BIOLOGY - ENTOMOLOGY 
AGRICULTURE - CROP PRODUCTION 
AND SOIL 
BIOLOGY 
AGRICULTURE 
BIOLOGY - ZOOLOGY 
BIOLOGY - BOTANY 
FORESTS AND FORESTRY 
ENVIRONMENTAL STUDIES 
MEDICAL SCIENCES -
COMMUNICABLE DISEASES 
TEXTILE INDUSTRIES AND FABRICS 
SCIENCES : COMPREHENSIVE 
WORKS 
GARDENING AND HORTICULTURE 
BIOLOGY - MICROBIOLOGY 
ENGINEERING - CHEMICAL 
ENGINEERING 
VETERINARY SCIENCE 
BIOLGOY - BIOTECHNOLOGY 
MEDICAL SCIENCES 
BIOLOGY-GENETICS 
AGRICULTURE - FEED, FLOUR AND 
GRAIN 
BIOLOGY - BIOLOGICAL CHEMISTRY 
Frequency 
Occurrence 
2523 
600 
414 
352 
193 
176 
156 
111 
77 
48 
42 
34 
33 
25 
18 
17 
17 
16 
16 
15 
Frequency 
Percentage 
50.88 
12.10 
8.35 
7.09 
3.89 
3.54 
3.14 
2.23 
1.55 
0.96 
0.84 
0.68 
0.66 
0.50 
0.36 
0.34 
0.34 
0.32 
0.32 
0.30 
Cumulative 
Frequency (%) 
50.88 
62.98 
71.33 
78.42 
82.31 
85.85 
88.99 
91.22 
92.77 
93.73 
94.57 
95.25 
95.91 
96.41 
96.77 
97.11 
97.45 
97.77 
98.09 
98.39 
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21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
POPULATION STUDIES 
CHEMISTRY - ANALYTICAL 
CHEMISTRY 
CHILDREN AND YOUTH - FOR 
FOOD AND FOOD INDUSTRIES 
PHARMACY AND PHARMACOLOGY 
BEVERAGES 
PUBLIC HEALTH AND SAFETY 
CONSERVATION 
EARTH SCIENCES 
GEOGRAPHY 
METALLURGY 
METEOROLOGY 
RUBBER 
PALEONTOLOGY 
UNKNOWN 
9 
7 
7 
5 
4 
3 
3 
3 
3 
2 
2 
2 
1 
1 
23 
4958 
0.18 
0.14 
0.14 
0.10 
0.08 
0.06 
0.06 
0.06 
0.06 
0.04 
0.04 
0.04 
0.02 
0.02 
0.46 
99.89 
98.57 
98.71 
98.85 
98.95 
99.03 
99.09 
99.15 
99.21 
99.27 
99.31 
99.35 
99.39 
99.41 
99.43 
99.89 
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7. RANKING OF AUTHORS 
There are a number of authors in every subjects. However, some of the 
authors are eminent personalities in a given field. Therefore, it is important to know 
the eminent personalities in the field of 'Economic Entomology' and also the most 
productive authors on that subject. This information is useful for the librarians as 
well as the users. The names of authors and the number of contributions are given 
in Table-7. 
This analysis has been done to know the eminent personalities in the area of 
'Economic Entomology'. For this purpose a ranking list of authors with their 
frequency of occurrence has been prepared. 
From the analysis it was found that 612 items were written by single author, 
1604 items by two authors and 2742 items by more than two authors. This shows 
the present trend of research in which joint efforts are involved to complete a 
research work. This shows the complexity of research work and also the 
interdisciplinary nature of research field. 
Although this study is not sufficient to yield the name of major contributors 
yet the present ranking list may be of considerable help to know the names of 
significant authors in 'Economic Entomology'. This information is of much value to 
the researches as well as information scientists. 
TABLE - 7 
RANKING OF AUTHORS 
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S. No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Rank 
1 
2 
3 
3 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
Name of the Author 
Sundaram, Kanth M.S. 
Mani, M. 
James, David G. 
Singh, R.N 
Inglis, G. Douglas 
Sadros, Victor 0. 
Keotz, John H. 
Flechtmann, Carlos Alberto Hector 
Manino, Aulo 
Jaipal, Saroj 
Sekhar, P. Raja 
Prokopy, Ronald 
Annan, 1. Billey 
Arpaia, Salvatore 
Ayero, Rene 1 
Sivaprakasam, N. 
Shibao, Manabu 
Sarov, Alexi A. 
Sormmwat, Yupaporu 
Ge Feng 
Weseloh Ronald M 
Yamamoto, Atsushi 
Weseloh, Ronald M. 
Meilini, Egidio 
Elliott, Nonnan C. 
Hajck, Amn E 
Islam, Zahirul 
Kaakeh, Walid 
Havlickova, Helena 
Horton, David R 
Frequency 
10 
9 
8 
8 
7 
7 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
65 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
Hoffmann, MP 
Hough - Goldstein, J.A. 
Jactel, Herve 
Jackson, Jan J. 
Kuwahara, Masahiko 
Kumar, Harish 
Fincher, GT 
Ferrazzi, Paola 
Flint, Hollis M. 
Li, S.Y. 
Lin, Tong - Xian 
Cohen, Allen Carron 
Mcpherson, Robert, M 
Mensah, R.K. 
Milnea, Richard J. 
Chu, Yan - 1 . 
Cheng, W.Y. 
Cahill, Mathew 
Catindig, Josie Lynn A. 
Duan, Jian J 
Davis, Paula M. 
Shukia, Abhishak 
Shenhmar, Maninder 
Singh, C.P. 
Remadevi, O.K. 
Teli,V.S. 
Roychoudhury, N. 
Sinwat, G.S. 
Sharma, R.S. 
Shih, C.J. 
Purcell, Mary F. 
Peterson, Jon J 
Viggiani, Gemaro 
Van Den Berg, H. 
Van Lenteran, Joopc 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Smitley, David R. 
Sims, Steven R. 
Sengonca, C. 
Stejskal, Vactov 
Geden, Christopher J. 
White, Noel D.G. 
Yee, Wee L. 
Zamnuncio, Teresinho Vinha 
Richards, K.W. 
Tun - Lin, W. 
Trematerra, P. 
Takagi, Masahiro 
Pawar, D.B. 
Blank, R.H. 
Brewr, M.J. 
Bowditch, T.G. 
Boiteau, Gilles 
Alvarenga, Clarice D. 
Arthur, Frank H. 
Barratt, B.I.P. 
Ben-ada, S. 
Beriinger, M.J. 
Raj, Desh 
Jyothi, JVA 
Ambrose, Dunston 
Amb)ethgan, V. 
Deka, M.K. 
Jood, Sudesh 
Sing, O.P. 
Shepiro, David 1 
Sharaf, Nairn Said 
Shapiro, Martin 
Porporato, Marco 
Pena, J.E. 
Pari^man, J.P. 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
67 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Piene, Harard 
Perez, Carlos J. 
Park, Chung Gyao 
Portillo, Hector E. 
Palumbo John C. 
Pijis, JaninaW.A.M. 
Pap, Laszio 
Verkerk, Robert H.S. 
Vrbun, J. 
Snodgrass 
Slosser, J.E. 
Sundaraam, A. 
Su, Nan -Yao 
Summy, K.R. 
Suckling, DM 
Scheepmaker, J.W.A. 
Schrocoler, W.J. 
Stary, Peter 
Goodwin, R. Mark 
Goncalves, Paulo A.S. 
Gunawardena, Neelakanthi E. 
Grafton - Cardwell, Elizabeth E. 
Green, Gerald L. 
Gerard, P.J. 
Georgiev, Georgi Tr. 
Gakura, Semmacumm 
Ganteaume, A. 
Wool, David 
Walker, G.P. 
Watanabe, Kayo 
Wiseman, B.R. 
Yasuda, Keiji 
Zaki, Fayez N. 
Zammcio, Jose Cola 
Rustamania, Mqsood A. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
68 
136 A 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Rath, A.C. 
Rasnitsyn, S.P. 
Pal, DJ. 
Ritchie, Scott A. 
Riley, David G. 
Reis, Paulo R. 
Reitz, Stuart R. 
Robacker, David C. 
Ross, Darrell W. 
Tsuckhiya, Masatoshi 
Tsai, James H. 
Tsubouchi, Kozo 
Talekar, N.S. 
Tang, Y.Q. 
Krishnaiah, N.V. 
Sharma, Amar N. 
Sharma, Hari C. 
Sharma, Deepesh 
Kumar, Sanjay 
Katole, S.R. 
Romies, J. 
Mishra, PK. 
Chandel, R.S. 
Cowgill, S.E. 
Borah, R.K. 
Ghosh, S.M. 
Rao, N. Venugopal 
Meshram, P.B. 
Pandey, R.K. 
Pandian, R. Selvaraj 
Hegde, Mahbaleshwar 
Thakur, J.N. 
Singh, M.P. 
Singh, Gursheran 
Saini, R.K. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Forschler, Brain T. 
Flinn, Paul W. 
Frances, S.P. 
Osakabe, M. 
Ohba, Michio 
Orr, David B. 
Omwega, CO. 
Nealis, V.G. 
Ntomifer, N.N. 
Nugroho, Bambang W. 
Nowottnicl<, Kleans 
Nilssen, Arne C. 
Niemeyer, H. 
Nault, Brain A. 
Naranjo, Steven E. 
Loch, A.D. 
Lester, Philip J. 
Legaspi, Jesusa Gisostomo 
Cunninghum, J.C. 
Consoli, Fernando L. 
Corbett, Andrew 
Coll, Moshe 
Chyzik, Raisa 
Mullens, Bradley A. 
Murray, P.J. 
Mwangi, Esther N. 
Mcdonald, David 
Mcbrien, H.L. 
Meagher, Robert, L. Jr. 
Milani, Norberto 
Miyatakae, Takahira 
Michaclides, Paris, K. 
Mieike, U. 
Mitchell, Everett R. 
Miranpuri, G.S. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
Monethi, Liliana N. 
Morales - Ramos, JA 
Morales, Lauro 
Mogi, M. 
Moore, D. 
Mayer, D.F. 
Mason, Richard R. 
Cho, Jun - Rae 
Cho, Myoung - Rae 
Choo, Ho-Yu l 
Castineiras, Antonio 
Dohino, Toshiyuki 
Danka, Robert G. 
De. Guzman, Lilia 1. 
Es. Kov, E.K. 
Erickson, E.H. 
Kasana, Abdulmajid 
Kabissa, J.C.B. 
H, S.H. 
Holingsworth, Robert G. 
Hosmy, A. 
Hwang, J.S. 
Herson, Grant A. 
Howeard, Julia 
Hammond, Ronald B. 
Hoddle, Mari<, S. 
Berdeque, Mariano 
Hamm, John J. 
Izraylivich, Sergey 
Judd, Gary J.R. 
Johansen, Nina Suae 
Jarosik, Vojtech 
Kroschel, J. 
Keller, Siegbried 
Kersting, U. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
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241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Kenis, M. 
Kawahera, Yutaka 
Kairo, MTK 
Kajita, Hiroshi 
Kabir, K.H. 
Kawakami, Fusao 
Kawaguchi, Yutaka 
Kabicek, Jan 
Katsoyanuos, P. 
Hau, Qifa 
Harris, M.O. 
Hilbeck, Angelika 
Hellquist, Seven 
Hemptinne, J. - L. 
Hanbruge, Eric 
Heineck - Leonal 
Han, Er. - Ning 
Hallet, Rebecca H. 
Holland, John M. 
Hodges, R.J. 
Harrwey, A.W. 
Hare, J. Saniel 
Barbo, John R. 
Haler, James R. 
Herbert, D. Anies Jr. 
Hamilton, George C. 
Barbercheck, M.E. 
Buntin, G.D. 
Bmst Gerald, E. 
Baker, J.E. 
Brown, M.W. 
Berry, James S. 
Baur, M.E. 
Beers, E.H. 
Hanna, Richard 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
72 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Harvey, TL 
Hu, G.Y. 
Hemessey, Michael K. 
Harris, A.C. 
Iqbal, Muhammad 
Ibrahim Y.B. 
Irshad, Muhammad 
Ireson, J.E. 
Imai, Toshihiro 
Idris, A.B. 
Jimenez, A. 
Johnson, M. Tracy 
Johnson,J.A. 
Jadue, Y. 
Jawrska, Madaiena 
Janini, Rence 
Kfir,, Rami 
Kyei - Rami 
Khalifi, M. 
Khan, Sal, Mir 
Krause, Comelia 
Kumini, Yasuluza 
Kumagai, Masaki 
Kim, Hyeong Jun 
Kikuchi, Atsushi 
Komao, Yasuhiko 
Kochler, Philip G. 
Kooyman, Christiaan 
Koppenyhoper, Albrecht M. 
Kotze, A.C. 
Koeniger, G. 
Chung, Bu - Keun 
Chukwudebe Amechi C. 
Chen, Chien - Chung 
Cherry, R.H. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
7Z 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Chadee, Dave D. 
Charmillot, P. - J 
Chandler, L.D. 
Charles, JG 
Cabras, Paolo 
Cadee, Miels 
Cane, James, H. 
Cagan, Ludovit 
Caudwell, R.W. 
Cabanillas, H.E. 
Calatayud, F. 
Catangui, Michael A. 
Cameron, P.J. 
Castane, Gistina 
Cardosa, Debora 
Carroll, J.F. 
Carisey, Nathalie 
Dymock, J.J. 
Dhileepan, K. 
Dreistadt, Steve H. 
Dix, Mary Elian 
Dutton, Amma 
Dunkun, L.W. 
Duffield, S.J. 
Duso, Carlo 
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APPLICATION OF BIBLIOMETRIC LAWS 
After the interpretation of data, the next step is the application of bibliometric 
laws in the result of analysis of collected data. The main purpose of it is to check 
the validity of these laws. 
BRADFORD'S LAW OF SCATTERING 
This law states that "if scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject, that may be divided into a 
nucleus of penodicals more particularly devoted to the subject and several groups 
or zones containing the same number of articles as the nucleus when the number of 
periodicals in the nucleus and succeeding zones will be as 1: n:n^". 
In this formula ' 1 ' is number of periodicals in the nucleus and 'n' is a 
multiplier. 
On the basis of this law, 545 periodicals have been chosen on the subject 
'Economic Entomology'. These periodicals are divided into three zones according 
to their frequency of occurrence. 
In the first zone, 14 periodicals contained 1637 items. In the second zone 51 
periodicals provided 1726 items and 480 periodicals contributed 1595 items in the 
third zone. According to this, the periodicals of the each zone covered 
approximately 1/3 items of the total. 
For all this, the data has been taken from the Table-3. This analysis clearly 
shows the phenomenon of scattering of items in different zones of periodicals. 
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The first zone is the nucleus zone as it contains 14 periodicals follows by 51 
journals in second zone and 480 journals in the last zone. The zones, thus, 
identified will form an approximately geometric series. 
14:51 :480 
here 51 = 14 x 5 (approx.) 
480 = 1 4 x 5 x 5 (approx.) 
therefore, substitute 5 = n 
we get 14: 14 n : 14 n^ 
i.e., 1: n : n^ 
(where 1 is number of journals in the nucleus and n Is a multiplier) thus Bradfard's 
Law is proved. 
The number of journals in the nucleus can be obtained by plotting f (r) and 
log n on semi logarithmic graph paper (a bibliograph) where f (r) is cumulative 
frequency and log n is log of rank of journals as shown in the graph. This graph is 
drawn with the help of data analyzed and computed in the table-8. 
Table - 8 
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To elaborate the first zone i.e., the nucleus consists of 14 periodicals 
providing 1637 items, added into second zone the commutative number of journals 
in the second zone is 65. Similarly the commutative number of journals in the third 
zone is 545. 
The log value of 14 journals in the first zone is 1.146128. 
The log value of 51 journals in the second zone is 1.7075902. 
The log value of 480 journals in the third zone is 2.6812412. 
Taking log n on x-axis and taking number of items in each zone on y-axis a 
graph was plotted as shown. The bibliograph thus obtained is found to be, by and 
large, similar to Bradford's bibliograph. As the graph begins as a rising curve AP1 
and continues as a straight line. The rising part of the graph represents the nucleus 
of highly productive journals. The point Pi, P2, and P3 on the bibliograph are the 
boundaries of three equiproductive zones in which almost the same number of 
articles as the nucleus (represented by OY1 = YiY2=Y2Y3) derived from an 
increasingly larger number of journals (represented by 0X1, XI X2 and X2 X3). 
The Bradford's Law is proved thus. 
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ZIPPS LAW OF WORD OCCURRENCE 
This law states that in a long textual matter if words are ranked on the basis 
of their frequency of occurrence in decreasing order, the frequency of occurrence of 
f (r) of a word is inversely proportional to its rank. 
To apply this law, the words were collected from the title of the articles and 
other forms and ranked according to their frequency of occurrence in deaeasing 
order. Only these words occurring up to 110 times are given in the table-9. 
On application of this law it is found that log of frequency of occurrence of 
words when added to log of their rank, the result are almost same for each words as 
e.g. Lepidoptera 503 Rank-1. 
Log of frequency + Log of rank 
Log 503 + Log 1 
2.7015 + 0 
= 2.7015 
e.g. Pests 447 Rank 2. 
Log of frequency + Log of rank 
Log 447 + Log 2 
2.6503 + 0.3010 
= 2.9513 
An average of log C value, 3.50 was found. This finding varified the Zipfs 
law. 
Table - 9 
RANKING OF WORD OCCURRENCE 
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S.No. 
01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Words 
LEPIDOPTERA 
PESTS 
DIPTERA 
INSECTS 
BEETLE 
PEST MANAGEMENT 
HYMENOPTERA 
HOMOPTERA 
WEEVILS 
INSECTICIDE 
EFFECTS 
COLEOPTERA 
DICTYOPTERA 
ISOPTERA 
PESTICIDE 
PARASITE 
ORTHOPTERA 
MOTH 
POPULATION 
PEST CONTROL 
THRIPS 
COCKROACHES 
DERMEPTERA 
Frequency 
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447 
432 
412 
365 
353 
352 
336 
315 
289 
285 
267 
246 
239 
228 
206 
197 
184 
177 
164 
148 
125 
110 
Log C Constant 
2.7015 
2.9513 
3.1126 
3.2169 
3.2612 
3.3259 
3.3916 
3.4294 
3.4525 
3.4608 
3.4962 
3.5056 
3.5048 
3.5245 
3.5340 
3.5179 
3.5249 
3.5200 
3.5267 
3.5158 
3.4924 
3.4393 
3.4031 
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LOTKA'S INVERSE SQUARE LAW 
The Lotka's Inverse Square Law states that the number of scientists who 
contribute n papers will be 1/n^ of those who contributed only one paper. During the 
present analysis it was observed that 12,046 authors have contributed 4958 items. 
Out of 12,046 contributors, only 644 authors have contributed more than one paper 
and rest 11,402 authors contnbuted only one paper each giving single contribution. 
However, according to Lotka's law, singly Contibutors should account for 60% of the 
total. 
Lotka's law was applied to know the number of scientists contributing 2 
papers, 3 papers and 4 papers respectively, as given below: 
I. Scientists contributing 2 papers 
As we know that the number of authors contributing only one is 11,402. 
Therefore, number of scientists contributing only 2 papers may be collected 
by the formula. 
No. of scientist publishing n paper 
No. of scientist publishing 1 paper 
n^ 
= 11,402 x(1/2f 
= 2850 
The number scientists publishing 2 papers is 2850. However, an analysis of 
the data indicates that only 406 authors have contributed 2 papers, which is far less 
than figure, obtained by applying Lotka's Law. 
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II. Contributing 3 papers. 
Apply the formula = 1/n^ 
11,402 X (1/3)^ 
= 1266 
During the analysis, it was found that only 159 authors contributig 3 papers, 
which is far less than 1266. 
III. No. of scientists contributing 4 papers 
Apply the formula = 1/n^ 
11402x1/4^ 
= 712 
The analysis of the actual data indicates that 52 authors contributed 4 paper 
which is again far less than calculated figure 712. 
It may therefore be concluded that the trends of research now a days have 
changed as compared to that period when Lotka's law was formulated. That is why 
on the basis of the analysis of the present data it is difficult to testify the Lotka's 
Law. 
CHAPTER 5 
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CONCLUSIONS AND IMPLICATIONS 
The main objective of the bibliometric study is to know the leading countries, 
contributors, form of documents, language, core periodical etc. in a particular 
subject. This whole work has been done with the help of bibliographic 
methodology. After the collection of data from Biological Abstracts, it was analysed 
by tables and by applying bibliometric laws. 
The following are the major findings that are drawn from this study: 
1. On the subject Economic Entomology, total literature has been produced 
from 87 countries.U.S.A is the leading country with 26.8% of the total 
documents. This is followed by India and U.K. with 702 (14.15%) and 
271 (5.46%) items respectively. 
2. From the study dealing with year were distribution of documents (Table 
2), it is found that 2646 items were reported in the volume of 1996 while 
2312 items were reported in the volume of 1997 of the Biological 
Abstracts. The analysis of year wise distribution concludes that highest 
amount of documents were produced in the year 1996 with 2193 items 
on the given subject. It is followed by 1995 with 1422 items. It shows 
that the Biological Abstracts publishes most current Information. 
3. From the bibliometric study it is found that 'Journal of Economic 
Entomology' is the core journal with 344 items out of the total. It is 
published from U.S.A. It is followed by Environmental Entomology mih 
237 (5.5%) documents of the total, also published from U.S.A. It is 
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followed by 'Journal of Applied Entomology' publication of Germany 
with 129 (2.99%) documents. 
4. Language wise analysis concludes that English is one of the languages 
which is used very frequently by the contributors. Around 4200 (84.71%) 
documents were published in English. It is followed by Chinese with 134 
(2.7%) documents and Portuguese with 130 (2.62%) documents. 
5. Form wise distribution shows that the articles are the most popular form 
of documents which are used by scientists of the Economic Entomology. 
Out of the 4958 items, there were 4540 (91.57%) items published in 
article form. It is followed by bulletins and research reports with 228 
(4.59%) and 114 (2.3%) items respectively. 
6. From the subject wise analysis it is found that 50.88% documents belong 
to the subject BIOLOGY - ENTOMOLOGY and 12.1% of the total is 
related to the subject AGRICULTURE - CROP PRODUCTION AND 
SOIL. It is followed by the subject BIOLOGY with 8.35% of the total. 
7. Authorwise analysis has been done to know the contributors who 
produced most of the documents. It was found out that 612 items were 
produced by single author, 1604 items were written by two authors and 
rest were produced by more than two authors. It shows the trend of 
research work done by joint authors . the first four ranked authors are: 
(i) Sundaram, Kanth M.S. (10 items) from India, 
(ii) Mani, M. (9 items) from India, 
(iii) James, David G. (8 items) 
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(iv) Singh, R.N. (8 items) also from India. 
In short, in the field of Economic Entomology, USA is the leading country by 
producing most of the literature in the form of articles that are published in well 
known language i.e. English. 
During the application of Bibliomatric Laws, Bradford's Law and Zipf s Law 
were proved. However, Lotka's Law could not be testified probably because of the 
changing trends of research in modern era. 
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